The cephalic arthrology of the Red-sided garter snake, Thamnophis sirtalis parietalis was investigated through scanning electron microscopy, light microscopy, and detailed dissection of connective tissue elements. This project was undertaken to provide a detailed analysis of the cephalic arthrology to serve as a foundation for future functional and comparative analyses. Overall, the level of structural complexity in these joints exceeds what has been previously described for ophidians. The most significant difference between this study and previous work is the emphasis placed upon connective tissue in the current study.
INTRODUCTION
In his classic study of the structure and embryology of the snake skull PARKER (1878) stated "..for the snake's skull is at once extremely simple, and yet marvelously specialized: some things in it stand almost still, whilst others run to the utmost stretch of their morphological tether." The purpose of this project is twofold: to document the anatomical features that comprise the "morphological tether", and to relate these findings to the length of the ` `utmost stretch". This paper will deal with the first of these objectives, that is the detailed description of the structures of the joints in the head of the Red-sided garter snake, Thamnophis sirtalis parietalis. A following paper will detail the functional role of these structures in terms of freedom or restriction of movement of the joint.
Surprisingly little work has been done that directly deals with the anatomical basis of kinesis in snakes. As GANS (1961) has pointed out, the subject gained a great deal of momentum from the myological studies of Haas (for a review of this work see HAAS, 1973) . Even with this momentum, there have been only four studies that have analyzed the morphological basis of cranial kinesis in detail: the study of Vipera berus and other Viperidae by DULLEMEIJER ( 1956 DULLEMEIJER ( , 1959 , the analysis of Elaphe obsoleta quadrivittata by ALBRIGHT & NELSON (1959a, b) , the study of the Boidae by FRAZZETTA (1959 FRAZZETTA ( , 1966 , and the study of prey capture in the cottonmouth by KARDONG (1974 KARDONG ( , 1975 KARDONG ( , 1977 KARDONG ( , 1982 . Other studies have dealt with kinesis only in a generalized sense, or within a rather limited scope (ADAMS, 1925; BOLTT & EWER, 1964; DULLEMEIJER & POVEL, 1972; GANS, 1952; KARDONG et al., 1986) .
The four major studies on kinesis involved one boid, one colubrid, and two vipers. This causes a great deal of difficulty in attempting to understand the general morphological basis of kinesis in snakes. These three groups of snakes are so structurally different in "key" areas (e.g. the prefrontal, the palato-maxillary arch) that a direct comparison of the findings is quite difficult. The lack of detailed studies also makes extrapolation difficult since the data generated from one snake must be viewed as representing the entire family (although note that DULLEMEIJER, 1959 performed a wider comparative study). These problems can be illustrated with the palatine-maxilla joint. KARDONG (1974) described the maxilla and palatine as being completely free of one another, ALBRIGHT & NELSON (1959a) and DULLEMEIJER (1956) noted a liagementous contact between the adjacent bony processes, and FRAZZETTA (1966) described overlapping bony processes with connective tissue attachments.
These differences make,a direct comparison of the range and mechanics of kinesis quite difficult. Furthermore, in order to interpret this data as typifying an evolutionary trend toward a greater degree of independence between the two bones, each snake must be viewed as representative of its respective family. These problems can only be overcome through the detailed analysis of additional species.
